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Having noted vagaries that have been commented on by several authors of works on the analysis of iron and steel, and not having read any suggestion that improved the situation, some experiments were made to study the matter. First the boiling of the nitric acid solution of the alloy with a very slight excess of potassium permanganate and then clearing with just one drop of ferrous sulphate was tried, that is, a precipitation in the presence of vanadic acid. Second, as before, except that a large excess of ferrous sulphate was added after boiling with permanganate, being a precipitation in the presence of vanadyl salt. These two conditions were further modified by varying the length of time between the addition of the molyb-date solution and the subsequent filtering out of the yellow or, rather, red precipitate. The discordant results are given in Table i, together with the actual phosphorus as obtained by the writer's aluminate method (page 22).
From such results, and others not given, it was decided to remove the vanadium entirely from the phosphorus and then precipitate with molybdate. As iron carries large quantities of vanadium, with it when precipitated in the presence of the former element by ammonia, phosphorus could not be separated as ferric phosphate. A number of other schemes were resorted to, and finally the following plan proved successful, and demonstrated, as given in the table, that as little as one-fourth of the phosphorus is, at times, obtained by the ordinary methods as given in the most recent books on the analysis of steel works materials.
A solution of sodium aluminate was prepared by placing 10 grams of metallic aluminum in a large clLsh (platinum preferred) together with 50 grams of stick caustic soda. Water was added a drop at a time as the action proved extremely violent, much heat being generated. When the reaction was complete the mass of aluminate was dissolved in water; some paper pulp was added; the solution was filtered, and the filtrate and washings were diluted to 520 c.c.
A double fusion using 10 grams of sodium carbonate and 2 grams of potassium nitrate, each time, is made of 0.815 gram